Identification and developmental expression of two Tbx1/10-related genes in the agnathan Lethenteron japonicum.
We have identified two Tbx1/10-related genes, LjTbx1/10A and LjTbx1/10B, from the Japanese river lamprey Lethenteron japonicum. We used in situ hybridization to characterize their expression pattern during embryonic development. LjTbx1/10A and LjTbx1/10B shared common expression in the pharyngeal arches and otic vesicle, although their levels and timing of expression differed markedly. LjTbx1/10A was highly expressed in the mesodermal core of pharyngeal arches and the adjacent endoderm throughout pharyngeal arch development, whereas LjTbx1/10B expression was only transiently upregulated in forming pharyngeal pouches. LjTbx1/10A transcripts first appeared at stage 25 in otic vesicles, whereas LjTbx1/10B transcripts could already be detected in the developing otic placode at stage 20. These results suggest that lamprey LjTbx1/10A and LjTbx1/10B may play distinct roles in the patterning and development of the pharyngeal apparatus. It appears that lamprey Tbx1/10 genes have undergone subfunctionalization independent from gnathostomes, with regard to both regulation and function.